The formylmethanofuran dehydrogenase isoenzymes in Methanobacterium wolfei and Methanobacterium thermoautotrophicum: induction of the molybdenum isoenzyme by molybdate and constitutive synthesis of the tungsten isoenzyme.
Formylmethanofuran dehydrogenase catalyzes the first step in methane formation from CO2 in methanogenic archaea. Methanobacterium wolfei and Methanobacterium thermoautotrophicum have been shown to contain two isoenzymes, a tungsten-containing isoenzyme (Fwd) and a molybdenum-containing isoenzyme (Fmd). We report here that in both thermophilic organisms the encoding genes are organized in a highly conserved fwdHFGDACB tungsten operon and in an fmdECB molybdenum operon. In both organisms, the tungsten isoenzyme was found to be constitutively transcribed, whereas the transcription of the molybdenum operon was induced by molybdate. Induction by molybdate was not significantly affected by tungstate.